4 



(I9)H*ffl#tT/t (J P) 




(45) fgfr B ¥^E13^ 9 ^ 4 B (2001 .9.4) 



(B2) iwmnmn 

#f|^||3204507-^ 
(P3204507) 

(24) B ¥^13^ 6 ^29 B (2001. 6. 29) 



(BDlntCl/ 
B 0 1 J 37/00 
21/08 
23/75 
B 2 8 B 3/20 
C 0 7 C 1/04 



F 1 
B 0 1 J 

B 2 SB 
CO 7C 
B 0 1 J 



37/00 
21/08 
3/20 
1/04 
23/74 



D 
Z 
K 

3 1 1 Z 

m7Rm<Dm7{± s m) 





!RfS^2 - 306347 


(73)#ff«# 


999999999 










(22}djmB 


^182^11^140 (1990. 11. 14) 












:t^>5^B 2596 X-f^-T— 




i|*M3p3- 178339 








5p^K 3 ^ 8 ^ 2 H (1991. 8. 2) 




30 




9 ^10^ 15 H (1997. 10. 15) 


(72)5!g§« 




(3l)ffi5feti^a^ 


8925979.0 




:?^^>^^S 1031 


(32)fll5tH 


TjeK 1 ^1 1 ^ 16 a (1989. 1 1 . 1 6) 








B -f^'JX (GB) 












:^'^>5^H 1031 V— -XA TAX 








^;i/^^A> nh*:-fX»?Xb 3 






(74)f^3aA 


999999999 



























(57) [^^itiSjjta^lES)] 



L. H5tS;g^t«!l[*20'-50figo/oCD@ff$t^D#^M^^L. 

/So 



r> A V ;U 3 - A & ^ liJJtJS 3 - 7 a> L ^-r tt A^ - lllfi 
[I»*il9] »{±i-r-<^;g^4^a)glff^4^^=&S)!)<30-45 
[|§5RiSl O] miV bSSt^)S<7)a;?i<v''j:^(7)ffl:lc>c^L5 

*^ 



(2) 



f#ltm3 2 0 4 5 0 7-^ 



1 3 cfc o T i# -5 IS II n ismcD o 

3] ;g^4^oa)pH^Wdimjlc7.0-8.5*T:i£T 

T. ii^ii 1 -15^Dl^-m;^)^-II!eaEcD:^;^^Zcfc y ^it 

'j^^fzitmmt Lx(DWM^(Di^mizm^^=b<Dv& 
^m^i^i^fz>^mis<^uf±tnzxm'r^m^tiim^i± ■ 

±\z^nLxmi&^*^^o -mz. ^mmit^i^i&mmit 

mmmmmw a. in b. iv bts^ifx-^tzity bm. ml 

+L^o ^miS:mm\t. mmmmmyw bmis^x/y^tz 
wumzum^iixi^^o 

1 fit L < (*-e^xia±co>§;^;t)^^ + A' U -V±--;:tiSS-d- 
* Z <!: J: y . H£t>l*»* L < tif-^ 



\zmm\tmi^Htz±iSim^i^(Dmm\zm<^m±mm 
mmz^^xm^^^^^o ^(D'ik. ikf&^Mz^m^"^ 

c »b t K P Sig =1 / <;u h li^^ ( c [ifi4!iI;St4 ^ ^ $ 
t^-:^. c;tx«bt KP5i^iS3i)^^M$X;Stia/\;u h^g 

t^^X^ h^^^-f vv— • h P ::^vzlMS^I::^ 

^H^rmmz\^<D±mM\t'ii^ (t$(cv;;up-7) ^+ 

A' U -Vi C: j5£ L . ^jfc l> "C u / n*;u h ^iS-T c <t tmm * ;K 
< l*ft4jiS5feiEi*(DMi^lcfigffl'r ^^-A^ 1 lit L < l^-€-tt 

ifzt^itiy'jijm ^mi^tzm-^izmm^^r^m itz 

-^y^mthmm^Ql32A^mmzm7^^^*^xl^^o l A^ l 

m^7 ly'ei^^j^tm^to^mmzmmi^xT 

M-r 5i- > ^ p^3£t- ^ c <h ^*piir)r L L iSjK^^ «t ^ o 

V y ;b «h L /-m I V ]K^K^b-^Jf^3 ^ ^-JSlzJ^tb L 
riiit L -§> C <t A<*iJB^ L/to «»$av U :^ <h7K;§1±CDm 

IV b^^^b^^^ (Jt^fc. r;u±i y t4cD7K;§ttv;up-OA 
mi$^b*&(7)»tb!B3l*a:»>E*:5fi»5i^^^FL. *t>fc;gjS 

h D V a. fit SSO) Sat 13 *si*r> r il L T t ^ ^ o 



(3) 



3204507-^ 



/im^^S. ii?^L< (il5-80/im. cfc U ^ L < liSS- 
GS m(7)¥l^ItS ^ ^"T v U :^ ^j: o T t^ ^ o 

^m^my5}^i\z^m l ^ v u ;b l is l li^^s^aM v 

Z(7)fIJt(iB^5i^i:xjig|B]tFf/^^ — >^^;^^fLNo # 
iz^^X7s^rztt<V^^. t^^mMi^'Ji2\zmir^-m. 

T^-f T ■ - >ra:b;u • Dv?-. ^ais. m20 

fiSI" 1 -lOOnmTfo^o a®ffi(*150-900in2/g(DSBSl'e 
^^b^^ C T?^. LfS L 1*200- 700m2/g-efc^o 

JDia $ V U y ;u ^ ffl L - <!: L l^o 

3fa^^^-r*;s^-u«^^+L*o -KibJsmcD«f*-jjg 

(C80-99. 5aa:%T? fc^o ;^t^<D*5^^^;i^^-flg^:: 3 - 
65 u mX*&i>(D{zn\^. m.miL^^'A\t—mz 3 -30nm 

LliLli45-700m2/g-efe^o 
liig^) CD;Sijn(C <^ ^ U ±1 y <!: >11:b L Ti±f56^ 

*i^o m^m, ifzt^itmm ^tzi^»Mm. itzt^it 

T'^^o ;5t;fl*. ;^igy— ^<Dl«^K;!)t^lc^T^^ 5 Cih 



-^U^b ^2000°ClcT^1b3F 
^ ^f^cl: '&E3ig^bJ^m^mcD^1b*5 

J: U' S X X ; u m 0) ^ ife ija 7K ^1 -e ^ o ^ fi? 
■r ::^ig1bSmcDMii-jlSic99. 5Mfi%)^x±-e&^o 

mmmiL'=f^m^—mz^ -lo/im, li^lisz-s// 

m-efc>5)(DlC*4 L. gS;§Jf4^^>£li~®lc 1 -lOOnm-C 
fc-5o S®ISl*10-500m2/g(7)igSlT?^1b-r^C<i::6<r' 
Ltf L(Sl5-400m2/gT?fc^o 

li. LIS Lli*^)flfia»iI5fe (LOI) lcJ:or;^i|^^;h. 
ly'JtiUm'^WmLX'tpP^lzXti. CZTlOOO'Clc 

k ^tj:t>iE>itm^izn^-r^7K(Dm^7jk^o i&oun 
(Dio\^m^^^(D\z=bm{:y5}i^mi^^:itt<x^ 

'So 

:^mm(Dyjmzi^m-t^^\y^jti(Dmmt. w*l< 

IS7KJ'd: LCDia^'^CiS-^^QTSio/o J:: y L < IS98 

%cfcy:^. y W^L<IS99%cky;^'T:fe^o lO.OOOpp 
mw*;*S. cfcy^fSL< IS6.000ppmw*-S. J:yW^L< 
IS2.000ppmw*;1§CO:^ h y ^ AO^fi^ ^ v U :^ ^ 

.-l£m<^:.^.cD;()<ifiS--efc^o. iAm^(DmmrMlz\t7 . 500p 

pmw^jS. S?* L < l±4, 500ppmw5^>S. J:yW*L<ISl.y 
500ppmw:^iS T fc <, 
*^B^<7):3^;4^fi&mf-<^vy :^li. j3eS^[6]±*-t± 

^^<i^mmzm^r^:ztt<x^^. pK^tzitmmm 
isi-i2fli (»*L<f*i -e^i) ommm^^m-r^ 

t^(DtmtbxmLxi^i>o mskt<mztirMxs>^o 
^xm^i>i>i3)[^7f-iym\tmm. ^p>it. =i/n^^. 

^mf^}St}^mm(r>mz. ^it7Km. ^it7m. mit7K 
m(Di^ itzt^itr^'e-^M.ik) ^tz\t±ummt't 

f)<X^^o 



(4) 



lg 3204507-§- 



00m2/g. L<(i200-400m2/g-T?fe^, ^§-r^?L^5^i 
8-'50nm. $ L < 12~30nm-C$)^ o 

iiiFS L < (i30-45afl:%. J: U $ L < l*iitWaM%"e 

M?L# W :^ ^ X 1 0% -e $> o 

c7)7K;8ttm I V ^ fz (i-ecD;g^*^ <t "T ^ ^ 

CD/\Py>-^b4^. mv bj^(;):t^i>/\P^>1b4^*>J:U^ 
fe-So Wii1b'&4*)lij^^T>^-^Ai;;H3::^'^A-t(7) 

7k 4> I c ; § ^ L r & ; t ;S ^ t »b -r ^ ^ > i b ^ 4^0 5 * 

%. c:*:y*?^L<l*10-40o/orfe^o 

*«D.t ^^g^Lfr^l37k^^^JDLr^T^^:b*t^o 

'j:b±<*lcmiV bS^>(b^*^C0®(5^Tt^-^f:H'^^^^>g) 
ff£ii4&^-^X'5)o ;g$SxfIlc^L. p/r^McDx^^yu^'— 

05 -SOWh/m in/Kg. L < 1*0. 5-lOWh/min/Kgr'fe 
Willzl*. ;g^t$XfIlil5-50^ca);gjtr^T^^::b*^'5 

ficD^Sttib^^^3^;g^^^lc;^;)D-r^cD;!)<^^iir-^)^o 

t L < 1*7 Aib^ifa^;g^t^ic^^)p-r -ScDybq^ 



L < I*. iSSt4'(b^l^!)^7KCD;^»DltlC;g^4JD-^;S 
m^^o ^tUl^t. ^S:CDigSt4<b'&t^!i;!)<v'J:b(Dm 

■r. z<D:fD)i^-mmM\z-ri>t^\zmf&m^tz\tmf& 

^iZ(}.^m L t^ikmmt^m ^ Pt^r -i) iE'^^t^U t ^ o iSS 
14omiV bj^&m^b^t^i^fi^m-r^^^. zcD^Sttlb 
^ O fi ( iSd/^ ^ -ti >i) - <t ;b< ^ t ^ :^ ^^^^ -e $ ^ 

;g^4^D it 7k <t ^tig^X L r J5)M A ^ g »b*L ^ T*^ 

Ztt<X'^i>o 8.5-11.5. »^ L< 1*9. 0-11. 0(DpH^ 

/Sua tz t^lt^mm^m^, 028. 227#|ciB1£^ 

Mzl^mo ^ o ^ClfeCDff^S*^ t ^ C <!: # 

gCTDO. 1 -0. 4C0*g ^ >5 4^ *^^rp1 o y-c H g] 

—5mm. L < li 1 -3mm(DSula'e^ib^^c:i:;()<-C§' 
'S)o 

^pH5^^^;g^!f^(7:)fflai L(*. 7. 0-8. 5CD|5SICDpH 

;g^!f«!]/)<8.5ci: y;SiNpH^:Sr^li^l::(i. it 
tt1b^*^<D;*J!jDIZcfcypH^7.5-8. 5(7)^^16* TteT 

uib. :itih>(Dm\tnmts<^umf&(o'^\zm&ijmmL 
(»^L<i*i -6^sI) (D^mi^'T'^^r^TJi^t^^ 

^t;u=3+vS. t Kp+vafccfei/v-Ty »izj:yM 

\^-t^z.tt<x^^o ^^m,omz. tzt^\t^^t7)^ 
«<b7k^> a^b7k^. mm., mnmi^^umm^mm 



(5) 



!l#i*B3 2 O 4 5 O 7-§- 



eSi^1b;ftSifccfcl/7t^X7tx>^tS) . atl/lclf-f :;^->S2^ 

•r'5)C^7!)<-e^^o ;§li3iaj^y(7)fili2- 8% (w/ 
w) . $fSL<l*3'-5% (w/w) <frSCDA<iliLTt^ 

WtbBiji3X@g^b5^^ ^l$1b%^;uzi>^5j:t//^^/c 
liH^lbr ;u s -^^7 A5Scl^li•?-(DHuig«:^b^^*l. <h ^ 

::i^A. v'^^'^^v^At L<l*StfiC7>^^b4^-efc^o }^ 
*D^^±fH<b'&*^o<D^4x^*tiCoai*. V U :ti ^ A' U -VCD 

J*. ^U{zz<Dy5}i\z^i)mi^i^^mfS,i^*)tiW^^if^iz 
mir^tcov&^o mmt. mm<DmfS,mmv^ntj:o zl 
tt<v^^o m^xurMizit. {mm) ^n^tzittzt 



iSj^jiS. ^m'j&mit^\z^^:ir[^y^>^^mmt^^^ 

(DX7tC:tv hMbs )^!t7)i^zi-)i^^m^-r^tzdb(D7t-U 

>?^^tSftHb^ifeia)7K?a. ^#S^lb^4^D-vi>T s K-\^ 

ym±mm^iz^mt^tzisbcDW&m\t. mmj:m^^ 
x'ScMx^^Mzm,m'\z^m^i(\.ho msk^mi^o^m 

mi.fzf5]i{^. 3-P *>/mi*ttJBimi27220-^^$K(3lS 

fzt^'ox:^mn\tmm\tyK^m&-t^(D\zm\^fzmm^ 
fz[t't(D%%m(Dm^^\z^mi.. z.(D:^)^\-xm^^m% 

IS't^: ifO 1 fit L < l*'t*iA^jl±CD^*Daril::ci^ U 

^Uy'^tzm^fS.i.fz^^hmzm-r z tt<x^ 

-L < I*. #^S^•ffll^^o- "a;!-!*. SftJ^f^BcD^b-g-*^^ - 
;S<*a)^ST-C-Sglc5i§tJ]^f^g^b^^^cD;§;^^ LTjg 

M ^ i± c ^ CI cfc y ^T^f 5 c <b ;!)<r ^ ^ o ±m\t^^^ t 
L r li^^ifc J: ismmt^^ ^ i^m-r * c ^ a<t? # ^ o 

/N*;uht?fc-So W5S<f^;l;*«l*7kT?fc'5o 

«^^*L. "tco^z^mmmi^^-^izmf&L. t^-^'^- 
t6i±mt\^xmm^i(ti>. ^m\^o^\^(Dm't^^m\^ 

lOOpbw^y 3-lOOpbw. »^ L< lilO'-SOpbw. 
»*L< l*20-60pbwrfe^o 1lltL< 
li-?-tt)a±(D^mt,L<li*MM^bt«3(D<£>iiSiJ^t. M 

t-H5lct,?tlctSS-rc:^A<T*^'g)o S-r^^MKIbtaffi 

jtSijiiiiixsttssii a. Ill b. IV b^^isy bm. 



(6) 



if^itSR 3 2 0 4 5 0 7-^ 



^JCDl:li^-V •J-V*(?)''>';:^100pbwSyO. l-150pbwT' 

\z\t. >l7cli200-'350''C(D;gJtfcJ:I/2-20/\— ;KDE 
ti{zxnUvz.tt<X^^o sit. ^i±;bfccfcl>';g^4^ 

y »^ L < 1*1. 75-2. 250H2/CO^;Ui:b^^^ 

tt^^^^^3;{)<1.5J:y^g;U^H2/C0^;^it^^•r'5.:^'&.. w 
* L < (iCC7)J:b^1. 5-2. 5. L < 75-2. 25<Dlft 

y t ffi a t ^H2/C0J:b cb fttJX ftfe * 

y ^ 1b7K^ (:: ^ ^ il^tt ^ [S3 ± $ 1± ^ d <h A< 

*m/-Stib^^;1^4^(7)^^|c{$ffl-r^li^. ±IB 
:S;ilcJ:yiS5t$+iycfl4!iSl*ll®Ml::/\'^:7-<>3^<D± 

}^mmt) ^mm{z^m^^:zti>x^^o mm^mm 

E.ti\zx7Kmon^T\z^ ^•v'j-V-hlc3tf#$ttfc7Km 
it^m^m^^ 1 fit L < li^tLja±cD^B^-^Wt-^ 
M>Sc^:tSM^1±'SCi:^::J:y^T^^:t?4^So iS-T -SfitJ^cD 



T.n'^^-^^iriyMmx^^o mm7K'^mm{z^.L. m 
mmmmM\ wmt^^^ay i fit l < \t^^^>^±(Dn^m^ 
^-v y-v±(z:^i#LT^^^^fiwi^fi£ffl-r^<7);{)<wiii 
T^fc'&o f&m^izn'&^it^n^mcDmitnimmp^x^ 

OA. ^yvOA. ^xs'^AS/cii^cojl^t^g-ufc 

■r-5^^y-V(D<5ij(ivy -^^^vt^ v 

y :bi:T;us^<!:CD;g^**lT*fe>§)o ^^M7K^^la^^^T^^: 
^CDlziSf '&fe1*(il75-40O^C(?);gjg. 10-250/ 
(D7Km$^E. 0. 1-5Kg ■ £-1 ■ h-1(DSFB^iiSfc<J:i;iOO 
-5000NI • Kg-l<D7km/^;fihb-Ufe^o L < l±. 
7K^®Sli^:fea)lfe14^TT-?7^*:3h4x-5:250-350*'C<7);g 

25-100A— ;k;)7K*^^1±. 0.25-2Kg- £"1 • h'! 
O^railJtfccfcU^25-2000NI • Kg-l(D7Km/?61to 

±f&mz=tm-r^z,tt<Tm^^^oo . 
mmm i 

c;) $fl ^ ^ 'i) ;g ^ 4^9 ^ /dc L f c o 

vij:^ (i^ y:b<r;u. ^t?l*4^^;il8/i m.- 

1.3cm3/g. ^®fI325m2/g) . >^-0 Av;u=j 

-'!7A (Si02l:ix*LZr02^: L-CtmLT14mi%) . 

120**C(ZTK:!lt"r^t#^fC700**CJZTj:jE/;)cLf-o -^IlS^^f 
® £ ^ ^ R iS4*»ttJ t^D Aq# ^ o 

HJSfflJ 2 

mmm 3 

(DmzTn^jmmn'^mmLtzo ;m2-*b(::io 
Fim^wth^nt^mi^Htzo 

mmms^^mLtzo F]m^Wth^^(DiXt>^)\z^ 1.4m 



(7) 



|g 3 2 O 4 5 O 7 



mmms 

iy'jij 800g) . x^^v — > 



(40g) fcct0^7X OOOg) 



v;;Ua-OA (Zr02i: LTI+^L. 22m»%C7> v^^U^i 
(^^U=i) ^ffiL^r;g^^a (L0I60%) ^WttlLfcp It 

!^L3^)^'^8oo°clcT^^EiSLfr^. (0.3 

MPa) ^^-r^HSttJfflili*^ (MSI. 7mm) M#^4xfzo 
380. ^®S380m2/g) ^fflt^fco 8. 7a)pH^60 

1 . 4nin) o 

mmm i 

S®li450m2/g) ^mi^fzo 

1.3cm3/g. a®fS310m2/g) t\620g(Di^MT :y=e-OM. 

v;;uzj - ^7 A 1 35g(Dmm 1 26. 4g{:D;K U mfi?M 

=1) ^:1496g<;)7k<t;!)^^>;g^t&^^^fieLyco Z(D}^^m 

: 555^^?^gl.0MPa. a®ia262m2/g. ^ 

m 1 



(MPa ) 



(mVg) 



it 



?L#li0.8mI/g. ?Lgl2.7mm) « v;uzixOA^:g 
vU:tj(c^Ll+^Lri2fig%"T!fcofco 

;u h^#;S?1±^C<blz<^ y (v'J:ti100pbw^y25Ma 

i^^-ommLtzo 7mv}ii±it^-^tzik. i^ititLtzmm 

3f4T^@:^JSJ^JCSlcr'&lS:b*X (H2/C0hfc1.K AP1± 
:b29/w;U) ihtSM^-tir-C. MM^ ^x^X^i#/co lOOS 
J'dzmir^^^mit. ±r<OSljS^5'Jfc-3^214-234"C(D|o 
BH^^^bL. C5-*-SIRt4li82-88%(D|GlllTr^^bLfco 

fzt7i{tmmm^vi¥mLtz^->^')-^\t2Wc(Dms t y 

;gS<t88%CDC5+31^tt<b:^^L/co ll*£<^«J 7 rM^/$ L 
U-VfCOtNr(i. C:^xii(Dgftttli-?';)x-f:tx226'^C8 

7. 

'j;^. ¥i^3a-T^j£50x/m. «®S450m2/g) . 
>^-^Av>iU=ii^OA (Si02(c>y LZr02<t LTI+SIL 
T20SM%) fcJ:U^7ko C<;);l'&*^3l*73%(;>*^|^t5*^ 

^•r^o #b;h./-r;g^!t^$-20:^TBl;g$iL/co it^cD7K;*f 
;S (70fi■:o^) ^^AdLT. *^llftii*72%(7>}g^4^^i# 



(■:^;H3) (4m»%) ^;^^DL. {#b;txf-;g^*^g^^? 

o-35o°c) . t^-^mmLtz (soo^'cicri b#Pp1) o ^f*^ 

Mzmti!imt:^X(Di±m^^Lfz : fifi«i?SJS0.88MPa. ^ 
®m371m2/g. m?L#fi1.07ml/g. ?IS19. lOnm. Zr02# 

ll)5Sff'J12~15 

3li60'jn<7)— flgM^)iS$-$t>ic4ia]J5mLfc„ 



(Ril/g) 



71 S 

(nm) 



(%w) 



12 



1.01 



386 



1.040 



18.82 10.2 



13 



0.96 



383 



1.121 



18.56 10.2 



14 



0.93 



381 



1.118 



19.75 10.1 



15 



>1.3 



247 



0.64 



20.2 



8.17 



(8) 



3204507-^ 



mmm^b'Vi'^f&Lfzmt^-^'')-^^. (21.8 

^7clCc*:y;?&t4^b^i±. -^f&ii:^ (H2/C0i:b1-K APE 
±)36/\-;U) ^tgto^1^/ro 95g/fi/hCDSTYAN0214°CCD 

;:tPtvU±^ (l^[^^^;£50/im. ^®W450m2/g) 2257g 
^SSr ^^--^Av^Uzinr^A 1161g 



PiS (5%) 116g 

7K'Jm«?M (^;U=i). (4%) 93g 

7K 3620g 

&/vy^;^)^^CD^^tlj^^^i^i$T>^-OA (1M) (D7K 

%) (D7K'Mm^\zS0°C{zx 8 B#FB^;li«-r ^ c: (r J: y 

h^^;l^i±. ,;^t>-e500°c(rT2B#r9TffiiSLfco 

*-ecDil7r:lc<i;y;St41b$1±. :^l^-e^iS:^*X (H2/CO 

hki.K Apj±:ti25y\-;u) tmm^itfzo ^mm(o^ 

\ OOg/ /hCQSTY ^ ja-r -g) CD I ^ ^ f ^ i^m t C5+ 

izp^ urn 2 mizTjk^, 



1 7 



1 8 



( -c ) 

2 1 6 
2 1 5 



(% w ) 
9 0. 5 
9 1. 5 



1 9 



2 0 



2 1 2 



2 2 0 



9 1. 0 
8 8. 0 



77 P> h--^— vCD!^^ 



(72)^0^# 



(72)fEB^# 



1031 - xA TA;^ 

'<;u^— IS 9000 -yvh, /^-y— 



— ;u • viL h^— h 100 



^)\^=^—m 9000 y^h. /«t>— 

— ;U • ->a. h7— h 100 

(56)#%XiR !f#Ba BS53-133592 { J P. A) 

(58)iaSLfc^)'lf(lnt.CI .7. db«) 

B01J 21/00 - 37/36 
B28B 3/20 



